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ABSTRACT 

The purpose was to determine the effect of group size 
on both the total and the average per person fluency, flexibility, 
and originality of responses to problem solving tasks/ One hundred 
sixty-three college juniors and seniors were assigned at random to 
groups of one, three ^ six, or twelve members. All groups were given 
identical instructions to respond aloud to three problem- solving 
tasks. Results showed that as group size increased, so did the total 
group fluency,, flexibility, and originality; however, groups with 
three members were statistically indistinguishable from groups with 
six members. In terms of flexibility, six-member groups generated no 
more categories of responses than did twelve-member groups. Results 
also showed that as group size increased, the per^person contribution 
tended to diminish, and that groups of six or of twelve members 
appear to inhibit per-person contributions equally. (DT) 
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InJbroductiOTo 

Research in the area of creativity training has generally shown that 
group productivity surpasses individual productivity ,(Owen, .tensulli,. and 
Callahan, 1972.; Torrance, 1970, 197iv Taylor and Faust, 1952). However, 
there seems, to be some question about the optimal siae for groups who 
are engaged in brainstorming or creativity training sessions. Osbom 
(1963, p. 159) has hypothesized that '''as to the size of a brainstorming 
gi-oup, the ideal number is about a' dozen," Arnold (cited in Osbom, 
19^3 :■ P*. on the other hand^ proposed that an individual cen form 

a brainstorming "group" viith himself as en only member with -he hypothe- 
sized advantage of the elimination of external standardso He .^u^^o'^sted 
that some people simply do not need a group to encourage them-^'to thjjik 
in a highly fluent manner. Neither Osbom nor Arnold offered any 
empirical evidence. to support these assertionso 

Research dealing with group productivi™ haL .centered ai-ound tv/o 
major issues. First j dees the mutual stimulation which results from 
group interaction bring about the generation of a greater nujiiber of ideas 
or responses to a given problem (ioe., increased fluency)? A second 
issue related to group productivity studies deals with the quality or 
originality of responese emanating from group problem solving situations « 
Taylor, Berry, end Block (1958) found that while fluency increases in 
group situations, a larger number of unrepeated ideas were produced by . 

^ lA paper presented at the onnual meeting of the American Educational 

Oq Research Association, New Orleans, February, 1973 « 
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individuc.ls v/hen 'jorkini^ ^-lone tlvn by thoso v;orkin^ in groups* These 
resedrchei's ccncludad thct group conditions ino.y have the effect of 
chenneliiig thiiiking In similar directions end thereby reducing the 
flexibility .?nd originc:.lity of responses o 

Severo.l studies have attempted to investigate the function of group 
size in creative problexi solvirigo South (192?) investigated some of the 
psychological aspects of coniir.ittee vjork using groups of three oxid six. 
?Ie found that groups of three v/ere more efficient in dealing vn.th abstract 
problems vihile groups of six performed more efficiently v/ith concrete 
probleinso South concluded that the abstract problem' solving situation 
v/as more efficient in smaller groups because the resolution of abstract 
problems required a compromise y and that comproriise v/as more easily 
reached in. smoller groups. In a study dealing v/ith^ the effects of group 
size end threat reduction on creativity in a problen solvinr- situatior , 
GLbb (1951) •■^■^iF-^'-^ ■■■d th..t ::■ -^'-k^-D 5a.se ±:^-rv.^:^£L. 11 ::rov::. . ^-ic^:^ 

;purtGd a of -.riVQez- or ^._;:::hibition r)f ;;be:rr ^ti^tuIboi t-o p::rt iuxpateo 

Gibb*5 result;r .^-i^g-osted that solutions to a proba.a^ increased as a 
negatively accelerated function of group sizoo Taylor end Faust (1952) 
found that four-person groups correctly solved more problems th^n tv/o*- 
person groups: however, their problems appeared to be more convergent, 
than^ divergent in nature « In a study dealing with the effects of large 
and small group participation on decision moJcing, FoX; Lorge, Wiltz, and 
Herrold (l953) found that groups consisting of 12 to I3 air force officers 
y;rote decisions that were of superior quality to those v/ritten by smaller 
groups that consisted of six to eight ihemberso 



In a review of the literature on the effects of group size, Thomas 
and Fink (1963) found that under some conditions quality of performance 
and group productivity were positively correlated vjith group size. They 
also reported that under no conditions were smaller groups superior. 
Further, Meadow, Parnes, and Reese (1959) found that persons working in 
groups produced seventy percent more "good ideas" than the same number 
of persons working individually. In contrast y Kidd (1958) employed 
anagra^m tasks, sentence completion tasks, and jig-saw tasks to measure 
tho social influence phenomena in a task oriented group situ?.tion« Hio 
data failed to confirm the hypothesis that efficiency would increase an 
group size increased, and no significalf^ differences v;ere reported in 
productivity between groups of tv;o, four, and six. 

If the efficiency of tho creative procec-:: is a function of group size 
it vjould sGcm dosirable'"to outline more clc:'::cly the relationship Qutxvecn 
group size and such dimensions as zTluency, lia^xxailitr, aiid. origixi:J.ity. 
Larger groups would appear to bring more mintiis to bear on a par-rxciiiar 
problem, however, smaller groups allovj for more pa^rticipation on the part 
of individuals • Small groups may also provide an atmosphere that is less 
subject to peer pressure, while larger groups may stimulate more original 
responses as a function of increased group fluency. Tho major objective 
of this study was to investigate the following, quest ions with regard to 
group size: 

1. What is the effect of group size on total fluency, flexibility, 
and originality of responses to problem solving tasks? 

2. What is the effect of group size on average per person fluency, 
flexibility, and originality of responses to problem solving task 



Procedures ft 

Subjc^cts. Subjects were I63 coIIoj^o juniors jnd seniors enrolled 

in on intruduwtory educo.tionj.l psycholj{^y course 0 

Experiment :*^.l Treatment, Ss v/ere assigned ^^.t rondora to groups of 

1 

one, threoy si:;, or tv/elve laeuiberso Following 0. short "w^.rm-up'' t.^sky 

0.11 gr-jups \7ere given identico.l instructi.iis tu resp<..nd oloud to three 

probler.i solving to.sks. The to.sks ond instructions v/erc as follJx;s; 

Te.sk 1: List all of the possi.ble^ P^ppp. ."^hb.t you c-:n thinJ: of f or^ 
' ' ' - . - ■ - • • - . . . .. » . • - . - ' - " - - - . . - 

p.^ wire^ /-.H-'."*^. hcnjver^ ■ Let your nind v/ender oni try to thjjik of uses tho.t 
no one else hv^.s ever thought of. Tell the rec:;rdor r^J. the ideo.s the 
come tu aind. even if they soe;n silly or irnpro.cticcl. You v;ill hc.ve 
live (5) minutes for this t-.sk« 

To.sk 2: List r?.ll the possible consequenceii tho.t raight res^ilt if 
the foll.v/ijis situction o^.:„;arred: 

luC'l^Q tho.t ";.ll the peoj)le in the world ;\ore suddenly^ reduced^ to 

12 inches ,iti hei^hto 
You v/ill be given ten (lO) uinutos for this exercise. Think of buth 
reelistic end fonciful responses. For exo.mplej 

lo There w;-iUld be no need to list peoples' heights on drivers^ licenses 

2u Nc one would hc.ve the nicluio.i;ie ''Shorty o'* 

To.sk 3 :; List pll_o t h e things jo_u cpr^^ that ^c^.vie in iooars., 

In addition t.; such commun things as a pair of socks, try to thinly ■.*;f 
unusual pairings such asj "one half of a quartet o'' You vjill have seven 
(7) ndxiutes for this exercise* 

iThe authors aoloiov/ledge that a ''group" consisting of une nier.iber is not 
consistent v/ith the tro.ditional definitiun of groups 
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Ti./o racjrdoi'S v;rjtc cl^vra respvjnsos genorr.tov- by i.ici.iborc.. 
end no evo.luc.tijn resp'^nses uc.s r.iade during the prs-bler.'! s^Aving 
situc.tiun* Altl;...u;_^aathe tasks were '[tiined,- the tiiue limits were brc:.d 
enough so th<':.t ros;:>ons35 vjrned lon^ bar.a"e time rrn cut xor e^oh t.:.sk. 

Amly^siso Hosponses fjr each Qroup were scared according to three 
criteri:*.: fluoncyp flexibility; ond origino.lity* The fluency eritcri.n" 
wo.s eGtt?.blished by o.ni]<ing z sir:iple frequency count jf recorded resp'^nses. 
v/ith-repe..\ted Viewers o:nitted« Th ; rcsi>: .^^es v/ere ..cjred f .-r flexibility 
by first groupiiic msvzers intc- r(?.t-:..::.a.?l crt:.egories. These categories 
x;oro -vrrlved ..-.t by a consensus 'jf . rj: ^vA^os^ Jiid rrnged from 15 tj 17 
scpe.r'iao gr .upings vjithin ec.ch of zAe three t.?.sks. -Ihe flexibility score 
v/o.s thvj -:to.l niii'.iber ..f dif f erorir x:::: :::^2orius produ ^ by cnj prrticulOT 
(^r .;up» 'IIsiLi origin:',lity L;c;jre ^ic'.s dotorninod .)y . ; - ■ .. jud£;es tj 

r'^t^, e_,^h rosDonso iii tori.is of '.T:.::tiiruic...l frequency on ^ sco.le of 1 
(l^w :rij^jjic.lity- .■■:ndone) to 3 (high originality; unique). A :aecn 
uTlf^'"-: ■ -^'i-' figured for each resp^^nse end suixied vjithin groups. 

Interro.ter ? . lability for the tw. originolity judginents v/c.s fouiid tj be 

Finally, fluency, flexibility, end v..riginality scares v/ere sunned fo 
each gruup across the three prv^ble:.! solving tasks .> In .;',dditionj per 
pcrs:m scores «^n each criterion v/cre found by dividing the group suin by 
the nu:iber ^'f group ne::iborsa Thus, there were six independent variables: 
group scores on fluency, flexibility; ond origin,ality; and aver^age per 
person scores on the some three variables. Qne'v/oy analyses of variance 
v;ere performed un the six criteria j with the independent variable being 
the si^iC of the grjup. 
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Rosults. Fiosults of the rnrlyscs '.-i v.?.rirnoo c.:i;r:\rixi;3 ,|jr-'up 
px'oductivity ^-n the criteria, jf xluoncy; flexibility end jri^iii.:'.lity 
arc shovm in T^Volos 1. 2, oiicl 3,. Ovoroll F ratios i or.ch oriteri-jn 
were c.ll sicniiiccnt c.t the .05 level. In ^^thor w^rds. /jr-jup sii:o h:*.d i 
pov/eriul effect ...n the tjtal group -jutputc To doternino which i;irjups 
v/crc stc.tisticc.lly different -Cui the other gr^^upSy pjs.ter^jkTi coi.i- 
p-^ris-jns were rx.dc by r.iocns or Tdccy's H.S«D» (Honcs*_,7 Si^niJic-^nt 
riffcrence) tcclvaique (Kirkj l ,3). The results v:J t.rc: J c.>mpj:rx5 jns 
o.ro sh'.-.vna in Tc.bLjs 7? J^'? Jnd ' . A distinct trenr'^ c::n seen v;ith 
respect tu the -'-^ _^ps,teriori t .jt^... A clc^r prjjru ::i.;r: ... j::_.i:?s -'^3 
■^■.:ArLous r^.cr.;ss the avj z^z.:.? ';:5 sr^u;:' -^:zic jL;^r'or.£i' ' ti" 

[•r^L-up'o fluency J flexibility j on^i ori?iiiic.lity. Hov/over, vn e:;.eh jf the 
three criteria.; r;rjups v/ith three r.ienbors vjere vTc,?,tistico.lly indistin- 
guishc.blo fr^i.i groups v/ith si:: uci.ibcrso Tho.t is, ^^rjups cf three 
prvjduced .'^.bout the some nuinber .^f responses r^nd shuv/cd the sr?:nc oziount 
-.f criminality end flexibility o.s groups uf six i.ieip.berso In o.dditijn, 
it v/os found that in ter;.is of flexibility; six-nieober groups goner.?.ted 
no more categ.<ries of i^esponses th:?n did twclvO'-ne-j :ber groups « 

The scc-.nd resej-rch question dec.lt v/ith avero,^e per pors-n scores 
vjithin the -vo.rious group sizes, kgc.ln^ ono.lyses of vcricnce produced 
sii^iificr'nt overo.ll F ro.tios for each of the throo' criteria^ These 
rcstalts ore presented in To.bles 4y 5? A P.^sterio^ri tests revoe.led 

results thc.t were genero.lly opposite frur.i the results of totc.1 gr^-mp 
output. It vjo.s found- the.t o.s {;5roup size increased, the per person con- 
tribution tended to diminish. Exceptions to this tendency seemed to be 



v/ith rcspoct t . six- end tvfolvoH'.iCLibcr r;rjups -.^n the critovic. 
fluency jncl oricinc.lity:, Thoro v/oro n.v stc.tistioc.l diifcroncc Ln 
o.vcrr.ge per pcrs<^n pr-jductivity betv/ccn those tvu groups, AIsl the 
diffcroi7ce in per pers-^n flexibility scares between six- jnd twelYc- 
meiiiber groups v/o.s just bc.rely signific^^nt c.t the .05 level. Thus 5 
£r>.ups of si^ or twelve ner.ibers ap;jeo.r tu inhibit per person con- ■ 
tributi.>ns cquo.llyo 
DiscuG^bl'j^^ C;^nclusi.^ns. 

The ro5;_ "^s ... \/..j:z reseor jro perhaps best iiaiderstoud if the 
2urp;.;'SC5 of [ir.^up prcblem solving ere outlined^. From one viovjp^jnt, 
(^rjups ere used to solve problems quickly ond officientlyo If the 
results of this study ecu be extended to practical applico.tions, it 
appears that the lar?jer the group (up to twelve ijeDbcrs)y the (jroater 
the total productivity in terr.is of the nui'nber jf responses; originality 
of onswcrs, nnd capability' of Q^noratin^;^ now categories of responses o 
If the pririary purpose of the group is to get problems solved; tw.. 
additirjnal implications ccji be drawn. First 5 groups of three, sixj or 
tvjclve are generolly more prjcluctivo thr^n individuals. Sccondo if 
groups Jf tuelve are impractical (say, v/ithin a classroom) j it r.ioJcGs 
little difference v/hcthcr the group has three or si}c members. In fact, 
if there are several problems vdiich need to be solved under this 
ciroui'-istciice^ it vjould seem judicio-us to use groups of three , so that 
m«ore . gr%jups could v/orlc on more problems. 
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On t ha ^thor hoiacij s .uo rosoo.rchcrs (cf. Oslxriij lio3) '^"vc 
c.sscrtcd that cne jf the r.-iaj-r iiincti.jns cT c^'^^P ;:;roblen sjlvii g 
.r brainst-jrr.iinG is tj stimulate iclec.s ro.thor thoxi to provide s.:^lutijns 
t.; specific prjbleris. Ss sent icily, than, it is possible t.. vie:; givup 
c.ctivitios c.s ;:)roCC3dure f jr trc.iniix^ i"iGr:ibers t . bo ..i^re croctive. 
Fror. this st:'ndpoiivt, the resiilts of the present study -\re n>.'t onc>:'urc'.r;in[5» 
It ivas seen that as .^rjup sise increased, per person productivity 
generally decreased. The inplicatijn here is that the effect of 
increased gr^^up size uay be t:j delimit seriously opportunities for 
individual productivity in solving probleiasg 

The fiiidinf^s jf this si^udy nust be tenpered by a hard l^jk at the 
nature the pr-^bleus er.iployecu One- potential criticisu that r.iust be 
aclcnowledged is the proposition that the tasks were surreal or irrelevcntp 
It ror.iains to be seen xvhcother the rindiii{;;s hold up when ^'reol life'* 
problems are used. The present study is n^w being partially replicated 
v/ith a "real liie'* pr..blen. In .addition, the ir.iplicati.;ns ijr training need 
to be validated* For instance, does individual pr^tice in problen solving, 
where per person productivity is high, facilitate gruup problem sjlving 
when those individuals are brought together? 

V/hilo it should be stressed that the present findings depend upcn 
how jne viexvs the purjxise of problen solving activities, perho.ps the most 
sensible approach is tho.t a variety of experiences in groups of varied 
sises will help .individuals to determine under v;hich conditions the^ 
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v^porato r.Ljst orrectivelyo AlsJj cortc.iii types . f p:\;ble:.:s unC-:ubt.:.bly 
lend theiisclves t-^ difxercnt i;iroup cunditijns. F-^r exc.;.r,xlcp o. co:.iplex 

social pr'jbler.i thc.t uo.y require input I'rji.i persons representing;; i.imy 

3, 

disoiplines (psycholj/^j'-j Svci'^lor;y5 GC^n..»i.iicSy city pl,:jininr';; etc.) 
:.io.y very well dictc.te gr^up size according to the typos of representJ.tiun 
necessc.ry, Finolly, it see.:is cleo.r th:^.t the v.?.lue ox 2r...up prcblO'i 
S'-^lvlnfi sossi^-ns depends t;. sc::ie c\er-]roo un how the sessions .?.re 
conducted J the ne.tiire .^f the t'..'pic under c^nsiderc'.tion, and the o.ge 
end educo.ti.:>nal b^okgn^und of the participants. 
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To.ble 1 

Analysis of Variance on Gioup Fluency 
df 3S MS 



F 



Between 
Within 


3 
22 


"73198.74 
29:^30-2? 


24399 
1093. 


:6 
.71 


22.31* 


Total 


30 


102728,96 









Table 2 

Analysis of Variance on Group Flexibility 



Source 


df 


■ SS 


MS 


P 


Between 


■ 3 


663.12 


221.04 


13.65* 


Within 


.H 


437.27 


16.20 




Total 


30 


1100.39 







Ta.ble 3 

Analysis of VariaJice on Gtoup Originality 



bour ce 



P< .05. 



df 



SS 



MS 



P 



Between 


. . 3 


1205B7.50 


4019^;. 97 


22.33* 


Within 


21 


4859^;. 6 ^ 


1799-84 




Total 


30 


169183.55 







ERIC 



-11- 



Analysis of ' Person Fluency 



Source df f.fs 



Between 


3 


2183.88 


727.96 


i3.:^6* 


Within 


27 


1448.89 


53.66 




Total 


30 


3632.77 







Table 5 

Analysis of Variance on Per Person Flexibility 



Source df SS MS • F 



Between 


3 


2070.27 


690 0 09 


209.76* 


Within 


21 


88.82 


,3.29- 




Total 


30 


2i:;9-09 







Table 6 

Analysis of Variance- on Per Person Originality 



Source 


df 


SS 


MS 


F 


Between 


3 


4277 0 17 


1425.72 


15.20* 


Within 


21 


2'j32.32 


93.79 




Total 


30 


■6809.49 
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Tcible 7 

A Posteriori Tests on Group Differenc es ; Total Fluency' 

^1 ^2 ^3 X4 

ll • 51-00* QlAl* 147.33^ 

^2 , 26.11 92.33* H.b.D. = 47 = 93 

X3 66.22* 



Table 8 

1 

A Fosteriori Tests on Group Differences; Total Flexibility 



Xi Xg X 3 X4 

Xi 7-98* 9-43^ 13.76^ 

X2 1.45 5.78^ H.ij.D. = 5,61; 

h 



4»33 



Table $ 

A Posteriori Tests on Group Differences;' Total Originality'^ 



^3 ■ ^4 



xi • 

X^ 6l„38^ 100.60^ 187.38* 



X2 



32.22^ 126.00^ H.S.D. = 59„40 



86.78^ 



Ej RJC *P<.o^. 



X-j^ = one member group; Xgs three member group j 
X3 = six member group; = twelve member gX'Oup 
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Tablc 10 

A .Posteriori Tpsts on Per Pc rson Fluer.cy"'" 



\ '^'3 h h 



^'3 



10.4-'* 17 88* W.Z.Ii. = 10.26 



X^- 7 y, 

X, 



Table 11 

/. Postorioi i Tests on Per PerGon lileicibilit/' 



^3 h ^ h 



. 7^7fi* 'i 22.2.1* 

^3 1^.23* 19-6S^* iL'J.D. = 2. 

'^3 14.,/: 6* 

h 



Table 12 

■ Tej jts on Per Person Original ity 



y V Y 

'3 ^'2 ^'1 



4 ^.66 17 83* 32.28* 

"^3 12,22 26.62* H.G.D. - 13.. 59 

^2 1/|.40* 

X. 



1 



1 

„v,o ,««v.„ ^o= thiee inoinber CTOup; 

T. = one me.nbor group:; 2 o i . 

- six meaiber group; ^,,= twelve me^nber gi oup 



